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Abstract of JP81 53711 

PURPOSE: To etch a semiconductor without 
causing damage. CONSTITUTION: Etching is 
done with the use of halogen fluoride gas such as 
CIF3 . At the time, an etching device provided 
with substrate carrier chambers 701 and 820, a 
substrate cany-in chamber 702 and a substrate 
carry-out chamber 830, is used. The halogen 
fluoride gas is. instead of being made into 


plasma, allowed to etch under depressed 
atmosphere. Relating to etching with the use of 
halogen fluoride gas, since no plasma damage 
follows etching, the etching method is optimum 
for forming an active layer of a thin film transistor. 
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^m\z^*)ti^&mmmmi osm&it^m. i^ss 

20 ^f^^mTtrnmrnx^TzwuAz^^mSi^ism^um 
[0 0 5 7] i^^mmxmt^t^^ikoism^^xrsz 

tbT, x.yy;i. (NO SfflVi^. ^T^SSasSK 

(o^m\zm^oims.x-v'r)V7tm^^^^^fz~y^ 
mm.w^m^7.\f.>a-hmxmis-t^. ;i©xyy 

SSSSH'f fc»A$n«Xy-5rjl'7cSR*t, 1 X I o»« c 

m-»~5 X 1 0>« cm-»ggO«SffiHt^-5i3{'il| 

30 sg-r^iSJ-Sd^fts, dtitt, -yy;i'7c^©4SAfi*i^ 

[0 0 5 8] ^SSa^Kl 0 3CDg®{rx.yy;H^I6 

ffi@^=£i^b, -v'r)V7tm^^^wmm<D^m\z 
*s®aifiKio3©issib&ff5. zL(Dmm 

Wit. 5 5 0*C, 4I^K©^#-eff5, 

40 ^mt. 5 5 or8s©ss-c«»+i^M£(±©Ma& 

*ifeSi^iiBoftifi»«ia-ei|gfifls*ff5;it*<T€rs. t> 

fs.^\z'^^m^\zm^Mm\zii^^^^^mm<Ji^^ 

[0 0 5 9] -jlS{C*S®3i^li|[^£ftlfi^l^-1f-^0 

^mmmx^hjx^r). ^^^vyy-f^^^m^^vx 

50 *^1ififiilT7K-rf^SJ:firi*Jr4:a<SSH*a3Slllit>* 
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[0 0 6 0] mmmmmmtc<b. mi\z^-rmm^ 

1iLib<D-77si; 1 oo^m^t^. (B) (C* 

•rj;5c. ciF, ^x*fflVifcx-/5^>i^*ffK m 
ffiHSfflK ^gjfifi9iifc5^ufc*iecfi!oTfft>n 

[0 0 6 1] C 1 Fs ^X^&fflli^Xy5^>m i/i; 

< , u i^T. h <rmmi 5 z. t jjt-c^-f t 

tt. Xy^>if®}g||*t^:3&ttOXy5^>i^T»SIIt 

[0 0 6 2] ;iOSttll 0 4£J^^r-Sfc*OXy5' 

X-j=f-yif^7, C 1 Fs 
RJ6;£E* 0.4Torr 

Xy'^yi/U- h 5 0 0 A/i)- 

[0 0 6 3] C:;iTtt«flfcJ:5Xyg^>i^*ff5«!l* 

xy5^>^^^xs^:t>fl:^^i^^&:^>«effl•ell^ 

[0 0 6 4] Xy^>^<Dm7'^\ZUz^7.h-7Xi7 1 0 
4?£li4U 02 (D) iZ^t^'i f3:^mm^, 02 
(D) lC^TJ:5ICStt)Bl 0 4^}^^Lfc^. 0 3 

(A) \z^-riif>\zy^hmmio5^ioook<o 
^^mtt^m^e 0 0 0 AoJ»$lcx/^y^^Tj^^ 

«ffil 0 6*}g^-r5. 3 5C«»»}K«t>fc*V»Ty-f 

hsffii 0 G^mmthrmmmit^n^^Ltiz^r), 

RieK^ktlll 0 7&2 0 0 OAOffSCJlJ^-rS. 

(03 (A) ) 

[0 0 6 5] 03 (A) (Di^m^nrzf>. 03 (b) \z 

ifteTff v-xia« 1 0 8 1 H i/'f >im not 
^feSEB^wicjg^-r^. y'rh«ffiio6^ 

1 0 7AJ->rX>9ti{£0. :t7-fe»yhffi 


i^t(DNnz^^^xm^wmmi^tvTmmt^. ms 

(B) ) 

[0 0 6 6] ±m-\f>if<Dm^. V-^-^t-tz 

[0 0 6 7] -^-tT. 03 (c) \zm^o\zmmim 
10 mthxm\:mmmii2^7 QQQk(om-^\z-:ryx 
vcvDii-cjsii-r-s. •e-tTn>3'^h*-;woj^^ 

xmffi 1 1 3 1 H 1 1 5 &jg^fs. m.\z 

3 5 0'CO*^#iB^4't*ViTll^W©ii5!ia*Jg-r 
^tfc<kO. 03 (C) \zmmWkVy>'J7.9^%^ 

[0 0 6 8] :if.^mm\z^tmmmLitm^\zm 
^m^mo>im^mm\z^him^m\z^-r, *ii 

20 ^mWcXy'^>if\Z^^Xn^Z.t\Zii^X. 3 00 
5flH4miii3 0 OtC:tett5 

f«l<-rc:t*tT?#^, -eLTCroig;^, 3 0 2T^^c 

[0 0 6 9] fi£*S«H*lt5:/7XTSffit,ifcH9^ 
Xyg^>i^j* (--«!!CRIEffi*t|Hr»6n4) C*liT 
tt, l^^^XViJ'pt-v^tCJcO, ettSillS3 0 0lril5^ 
30 h ^ >7 yipfi[*^JgJ«$ nx L S 5 OT, 3 0 2 

^tt, hyy':/m&.i^VX<Dh(DX&f), ^^^)vm 

^i^mi 0 9\z^^^)vtim0Si.^n^i)-^m^\zmm< 

:t7-fe5/ hmmi)W^^nx\,^x'h'j-xmmi ost 
H i^-f >@«t 1 1 0 t(Dm\zm&t>mt>^rz^WiX$>n 

«, 3 0 2-C^Sn-5;i'-h&il5*LT+^U70gtS!r 
/OtjgiloTLSd, ^•LT;i04^-vU70^lftfcJ:oT 

40 oFFmmam^Lxvi^o, 

[0 0 7 0] b*^u *iiJfi«^fc*-r«fie*SfflLfcis 
^> ettifijM 3 0 0 jc*it^ h 7 5/ -fmiSL^mtiyif 

5 :i t*«T?-5©T, 3 0 2 X^^n^)]/- hXt^mtit 
+ -^'U7®ISS«I®1-S;it/&IT^5. -e-LT, 

3 0 i-c^sn^5't^;i'<&^si-r5*3i5o+-\''j7o 

f< h««i 1 i0?a«!£S;^lsic4*^-r::t*«-cir. 
O F F««EO/>;a:l5!|^S^S C 5. 

[0 0 7 1] i%im 3 ] *sijs«^«7i7x^' rr^ v u 

50 ❖X«!0«S«*7K^B*f^i9-r*BSJc:ifl|fflSna-7'0-fe 
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[0 0 7 21 *||Jfiffl|fc^t-»K h 9>':^X^OfPSX 

8S0 5 \z^-t, l^rii'yT.mSL 1 0 1 ±tcT«5llS t b 

TK^bS^l^l 0 2!£3 0 0 0 k(DW'-&\Z7.ny^m\Z 

^^xm:t^. )k\zii^^%m.mm^-:fyX'7cvY)m 
i\zMm'^v-^-tft<Dmmz^t)^ ife-mmm^t^ 
[0 0 7 3] -euT, mmmmmmm^mskYy 
It. -Th^j^xmi^ mm^m) \zmm-^nmmh 

0 2mm^o (05 (A) ) 
[0 0 74] iTf. 01 ta^-r^BSfflK C 1 F» 

S.y^>!fi}:^ C 1 F3 

RiSff* 2Torr 

Xy5'>i/U-h lOOOA/^)- 

[0 0 7 51 Xs/5^>i^Ig©|!fm h'^T.l; 
^mm. 05 (B) C^f«l8Sf|S. 05 (B) 

tr:feV^T, 4 0 3TS^$nsei4S*t^aiSI!l[5!!SSr;K 

fiitti ttiB?ii^«fciHBS nsfin h 7 >-;^;^ ^ ©sit 

[0 0 7 6] «ttl*}^jia6bfc6. 7;i/5xC7A*iiiR 

frsii<£ 6 0 0 0 Aojfs (rm^ H-Aii^&T^ 

/"^^-r:>y;&M-r;i<l:lrck»3. y-T h«ffi4 0 

5 1 4 0 6 &jK^-rs. -ebT«»^fiaEtt»{c*iViTy-f 

h«a40 5t406 tSUffit UTIiie»fl:SfT5 c: 
^(C<):D, liSEI^«^€4 0 72:4 0 8^2 0 0 OA© 

^(Dmimmti^wiEt^ztiz^^ 
'f h®is&j^^-rs^it*<T?#5, (05(c)) 

[0 0 7 7] 0 5 (C) V-X/ 

ciJiTtt, Ng^+^;i.S!©j8iKh9>-;^;^^sjg^-r5 
•rs. (05 (D) ) 

[0 0 7 81 ^<D')>-(t>0mX^n^^t{Z^^ 
X. y-X^JK4 0 9 t4 1 3. ]iU'i>mi^41 2t 
4 16, ^+':^JHKiaffi«4 1 1 2:4 1 5. :t7-b:«v h 


i4 


hm4 1 0 1 4 1 6 tmBm^mzm^t^z 

^^^)vm^mm4 1 1 14 1 5, ty±y hy-f hm 
m4iot4i4tLxm^-^n^o (05(D)) 

[0 0 7 9] ^M#;-f:t>©aA«l7^, U-^-^<D 

mm^^\myt(omsi^n^::t\z^y). ^n>&i^t> 

«<aA^Enfc««©7--;|.Sff5. Z.(D7~-)VXm. 
\z^\i^X. 9i<D^tm^t>(O^X\z^-oX1II^SJR^^ 
nfc V-X/ H ><Si^©Bi|gS^biaA$nfc^i|i6 
10 fKj©ffittft<i:*«ff t>n'5. (06 (A) ) 

[0 0 8 0] y-7s/Yv^>m.<^m^^m\^tc 

06 (B) KS^fJ:5lcBHI«6iiaia:UT|{ftil3!§ 

ii5 0 1 sy7XTcvDjfeT6 0 0 Q k(r>m^\zmS: 
)v^=.^h^m^^x. nmmmm,m,\zwM-^nm 

IKh7>>'X^'©V-;^«S5 0 2i:HK >«ffi5 0 
h9>i^X^©V-XSli5 0 4&J^j3rt--5. 

[0 0 8 1] ^^\zm^mkm^zoook(om\zzf 
mmnm^mm^ i Tomffi5 o 6 ^m^t?>. c<d 

©H^-1'>ffi«4 1 6fcS»SiK[Sn5, (0 6 

(B) ) 

[0 0 8 2] ^Lxmwz3 5 ox:<D7i(.m^m^^iz^ 
iiT*^fki!iasmMfT5;itcj:oT, 05 (B) 

eSLiiS^MLItlS^. «lfih7>5^:^3'©filtt)i©fflMS 

^* LftO F F«SS©#«<£^L<M^i>$-B:-5 ^1 

30 t^(Dx. tytyhy^hmm^m^-r^ctiz^^ 
oFFmm^m<D^^^^:kmzmi!)^t::ti)^x^!s>. 

*tT#5. c:©J:5*0FF«^5ffl©/^^3a:»K^^'> 

i^X^'tt, 0 6 (B) {r^-rJ;5?5:7i'X'('y-rh«Ji^ 

;^ s©i8[s^^gB©iaig^i^{cBBB-r -siiie h 7 
[0 0 8 3] mi&m4: y^mma. 7i;7-^':f-7v 

5S®i^©<H>!?{:^!>;4< t©-oiBfi$n4l|flKh7>i^ 
[0 0 8 4] m7\Z:i^m&mx^tnmhy>'J7.i'<D 

f^sxe&a^-r. *T07 (A) \z^-t^o\z. ^vT. 

S«6 0 l±JCT«5KtUTafl:3i^K6 0 2*:/77: 

vc vDisfe-cj^figf ^. $ e.{csifba^iS6 0 3 ^X/'^ 

v^rnxm^-t^. 'A\Zfe.^mkmm&Q4^-:fyX-^ 
CVD&1^1t\mmkQVDmX5 0 0 A©i¥3ICfigM 
T-S. -tUT, Kfba^liT;&-5VX^ 6 0 5 *^»© 
7*h'JVi^77W-X8T?g^f5. c:©vxi^6 0 
5 (3j:c>T#SSa*K6 0 4tt-5-©-ai5©fii«*«KM 

50 -r*. 


15 

[0 0 8 5] iE-LTSSROilgSft^lftgfS^STCltl-C 

» 5 :2 y ^}i'ytm mmmsr^Aj^^- y ^m«tm 
meoeamm^n^o mi (a) ) 

[0 0 8 6] -tbTS 5 O'C0»IBIIl4'T4l^ffiOiin«l 

(B) (D^me 0 o-^^-$n^^^fs.m^0^^timt>n 

ft<^IIjiffLTVK. 07 (B) {rfeViT. 6 0 7TS^ 
[0 0 8 7] S&, 6 0 7T?S^$n5{B«'t»lC*ttS- 

y^jvmm (mm-^n^m±<omm) *n x i o'« cm 

±!B:^yy;i/7c3RO«Stt, SIMS (2:k'i^ 

[0 0 8 8] 'A\z:^mmmT!mm-r?>^m^mMvx. 
xy^>:f\z^t)m7 (c) iz^-rmmeiim^ 

^{CClFj 1i7.^m^rcJiy^>^^noZ.\zJ;:^X 

stti 6 1 1 ^m^-r^c mmtim^itmmm i * 

[0 0 8 9] ^JjJcy-f hi»Sl^tUTIIfl:aifiR6 1 2 
* 1 0 0 0 A©JS$lr:^7XTCVDSTj«glT'5. $ 

6 0 0 OAOJiStC^li-r-S. ^{'7*hU 
v'X hT?S:S-7Xi' 6 1 4 &fflUT7;P$-'i7A|g&X 

VXi^6 1 4tt«#S-&S. -eUTWi^X hTX^ 6 1 

O^m^^mm 6 15*5 0 0 0 AgSWJSS ICj^figf 
5. ilOSIffiSl^biett, tt»^JKtUT3~2 OXO 
->3'^» (3 or) SfflK 1 0V©ejE««#Ufc7 

jl.5-'^A)HciiqA^rticJ;oTfTt>n-5. 
(07 (C) ) 

H*t:fej:^ 7 T 1 ~ 3 s^offi5l^&•&^fc*xg^^>^/'J 


(9) 4#W¥8-1 53 7 1 1 

Iff 

1616&2000 A©J?$fc?^Jiac-r5. 
[0 0 9 1] J^tCBMLfcy-f h«aR)ia6 12SRIE 

(DligT, Wsmmmi^ l 5t6 l 6ttX<;/g^>i^l/- 

T, 07 (D) H3^$n5j:5cs#bfcy'f hjaftis 

6 12' S#So 

[0 0 9 2] 07 (D) (;:S^-r^^J|i£#fee.. 5l?7-9 
iO XttOHfiSK^bi^ie 1 5i&l^4-r-5. ^L/T, 0 7 

(E) ts^-r^^l8S#;t6. fflisJi (B) ^ty^zfvX 

^f^tVOilAttai^Stl, 6 2 2T*^fn'5ffiJ^[I 

tt, m?^ (B) -r:r>ttaA$n;s:vi. --n. e i 7t 

6 2 2T?^Sn5fi««CF>fi«b'f:t>*«aA3nr:t7 
•fey h«J!Sa:LTiiij£$n5. (07(E)) 
20 [0 0 9 3] ^{r5 0 0"C. 4I^M©iin^5!l9<£ff5;i 

•5, •€-LT$6fc7X-;P©ja«Sili*^fc»fcKrF 

x:^i->YV— tf-sflaiwrs. crois, 6 1 7 1 6 2 2 

h<n'mm (p I g^^*«j^/^csnTViS) 

(H^bSl^lie 12') tf-3tHJ; 

1 7©®«t:t7-fey h®«t^5 6 2 2 0®« 
t ©l^iS t *tt 5 h 7 y yipfe©#fi«, OFF 

5£? tt7--;HiO F F««EOiSMOfc«)C*«t3a*We 

[0 0 9 4] wcmmm^iiXyxmcwm^ 1 8* 

I/^XVCVDJSTS 0 0 0 ACWSCH^BIfS. -tlx 

-xas6 1 9$}^^T5. ^fsmmMigistLT^ 
^bssiiie 2 0*3 0 0 oA©jf$(cfi!cii-r-5. -etT 

6 2 1 SJ^^fS. ::5tT:i-7-fey h«<*6 2 2*^ 

■r 5 p h 9 >$?x^ c t *t-cir 

40 -5. (07 (F) (G) ) 

[0 0 9 5] aS^OifeSfb^aifi-r^^STC^iSripJfflL 

[0 0 9 6] *^Jfi«^lc:5^1-J;5fcett®©jgdc*::/7 

XT^^pt-J^OmiXy^^^^^^^TfTofc:®^. Sft 


(10) 

17 

€<W^5c:t*t-et. 0FF«iiij©/jNSii}iMh7> 

[0 0 9 7] mmm^^ m%\zimmm-^m7}cf^x 
y^>!fmn<D-m^^t. m8\z^txy^>ifjkm lo 

tt. Xy^>{f^9 0 2. S«i (laipf) ©1821^9 0 
0. S1SifiA^9 0 3, S«ilRttlS9 0 4^m?Ltcm* 

m^^^VX^^^o Xy?>^g9 0 2lltt. Xy^> 

1 OAtiSlB^nTliS. :i<D7,5^->?9 1 Ott. S«5 

[0 0 9 8] Xy^>if^9 0 2tSiKJRM^9 0 0 t 
9 0 0 mzn. S«9 0 9 t:mmt^ftib<DDt^y h7 a? 

-A 9 0 sdigBB^snTiis. m^RHstm^Q oo\z\t. 
s«i»AS9 0 3 ts«»tB^9 0 5 tifl. -en^ny 
■i h;vv:f9 0 6, 9 0 r^r/M^TSsasnrviS. £ 

^ffiA^9 0 3 <>:S1Slfiti]S9 0 4 

ttitsiiWT*s*-t-y h 9 1 1 iO^gBfisns, 

[0 0 9 9] 08 (A) ttg@©±ffiaT»0> S8 
(A) OA-A* T«)ofc»fffiS08 (B) \Z^t. B 

8 (B) l3S^-rj:5IC, ilOXy^'^i^illitt, Xy5^ 
>i^^9 0 2 i:S«J8jg^9 0 0 tizmM^^^m 2 

1 i:9 1 3<i:S:ti;lTt>5. H«f 9 1 2 t9 2 OtttJt 30 

[010 0] S«»^9 0 ^Mf!7.1^ft\t^ 
m7.(Dmi^f^m9 1 5&^LT«t). S<S%^9 0 

TViS. *>tX>y5">y^9 0 2Ktt, ^MUX^TM 

1 Fs ) <Dm^m9 1 9tSii^TViS. Sfc9 1 2t 

9 2 O^enS^J^^^I&JSCDnjP^r-^ftS. 

[0 10 1] |^|lc«i:©S«9 0 9*iKft^tfe*-fe';/h9 

1 itt, xi/^-^j'Xx-vg 2 3±jcgsii$n. xi^ 40 

'"^-^9 2 2CD±T»l!lCiO. ±-f\zmWsti>. Z.0 
S«9 0 9SP!j?yhA>H9 0 8-ei^2l1-.5 

[0 10 2] S;tElttt5^$nTVi;5:Vi*t. S«J»A^ 

9 0 3 ts«jigtii^9 0 4t\zmM^m%?^^mmb. 
cine. ina^csfrntirs J; 5 c t ttWffl 

0 2i)^?>mx'ri>jLy^>{f-ff7.<D^^^i^\z^^-ri> 
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[0103] mmin 6 ] 0 9 fc^RfOtt, S«(D«A 
S 1 0 0 2 tmm^ 1 0 0 6. il»fe< fe-o^txy^^^ 
!f^-V$>^^ 1 0 0 3 ~ 1 0 0 5 , ^^a0S««ji^ 1 

0 0 1, 10 0 1 t^^^'DU<y^ h/vv 

yi 0 0 7~i 0 1 1 mxrcxy^>ifmsr$>^. 

[0 10 4] BI9t*fXy5^>i^Sg©ftffW*«^ 
tLX\t. 1 0 0 ST^SnS^SC 1 F3 *fflVifcX 

y^>ifmtu 1 0 0 4-c^$n?»^*xyg^>^i^ 
\zmm-^rLtcUi^xh-7X!7^mm-r^itit(D7yiy> 

[0 10 5] sfc. -y^w ny-f h**i/fci»i&y'f 

YiXy^yifh. bA^5SlCi^<j3>S:X>;/9^>i/ 
^etcy-f h«fiiitlK«:Xy9^>y-r;5I@*t>£MI<?: 
$tl-5d^ Z.(D^vUm-^ii. 1 0 0 3<£C1F» Sffl 
VifcXy5^>ifStU 1 0 0 4Sy'f MfiSlgSXy 
^>ifti>ftib(D^tV. 1 00 5*l/$^XMW«t*ff 

[0106] $fc, 1 0 0 3*'>'J-t}--r H*X>y5^>i/ 
t^rcib(DJLy'^>!f^. 1 0 0 4SviJn>&Xy5^ 
>i^'r<5fc«)OXy?>^S, 1 0 0 5 ^Uz^T. h^m 
(if «fcje>07y'»i^StUTfcJ:K 1 
0 0 3<DXy$^yif^tl 0 0 4(DXy^yif^0m:^ 

the 1 F3 i^7.^m\'^rzxy^>if^frtni^i\ 
5ot?, ■5-n-?n-r)©*frfc*5xy5'>if«tt. 

[0 10 7] 

ffl!lMfC#ft-rs h7'>:/ip(i*ilSSbfe=<^^'J70j^|& 
^£«lMT5Ct*«Tt, OFFe«J0!)filS/hS<-rSC 

[011 S^JSC»lfiDXy5^>if«fll©«S&a^-r. 

[0 2 ] mmmmm vvy^jx^ sfpnissa^-r 

0. 

[03] wm<mmvvy'J7.9-^<i^mM^7h-t 
0. 

[041 stt»04^«i&*:UTa%ufc«m 

[0 5 ] mm^mm.^hm%mmzw&-^n^n 

^Yv >v'7.^' ©f^»ie&^1-0. 

[06] nimmmm}$,hm%wmz'm.-^xi^m 

[071 H3fl««KSBg$ns?illSh7>S?X^©f^ 

[081 **fi««©x>y^>>yseBo«F.#*^-r0. 
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1 0 7 
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6 1 4 



10 9 




6 15 
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